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摘    要 
 I 
 










择性还原氰基化(trans: cis = 7: 1)。 共经三步反应，完成了天然氨基酸(2S, 



















I                                            II 
图 1 




























































应条件温和，可望用于苄氧胺盐酸盐 VI的大量合成。   
  
NH2OH  HCl Me2C=NOH
Me2C=O Me2C=NOBn BnONH2  HCl 
V                                                VI     
图 3 
           






























2-Subtituted 3-hydroxy pyrrolidine skeletons constitute the main structural 
part of many natural bioactive compounds. Many of them show potential 
applications in medicine and biochemistry. Moreover, being useful chirons, these 
compounds have the prospective for applications in asymmetric synthesis, and 
have attracted much synthetic attention. 
One aim of this thesis is to expand the scope of chirons I and III, derived 
from (S)-malic acid, for use in the asymmetric synthesis of natural products. The 
main results and observations are listed as follows: 
First, starting from chiron (S)-1-benzyl-3-hydroxypyrrolidine I (Scheme 1), 
we demonstrated that the reductive cyanation of O-unprotected 
(S)-1-benzyl-3-hydroxypyrrolidine I could be achieved with reasonable yield and 
in 7:1 trans-stereoselectivity. Thus established a three-steps procedure for the 



















             I                                              II  
Scheme 1 
Second, the chiron (S)-malimide III was applied to the synthesis of 
Geissman-Waiss lactone IV in a high overall yield (Scheme 2). One of the key 
reactions was addition of ethyl lithioacetate to (S)-malimide III， which showed 
excellent C-2 regioselectivity（C-2: yield 76％）and trans-stereoselectivity（trans:  
yield 86％）. The lactone ring was formed by the Mitsunobu reaction. The 
asymmetric synthesis of Geissman-Waiss lactone IV was achieved through a 
6-steps  procedure. This method can be used for the asymmetric synthesis of a 






















































                   
IV 
Scheme 2 
Another aspect of this thesis is the development of a more efficient and 
high-yielding method for the synthesis of an important organic synthesis reagent. 
A high yield method for the preparation of O-benzylhydroxylamine 
hydrochloride VI was developed, starting from hydroxylamine hydrochloride salt 
V (Scheme 3). The method uses mild conditions and simple reagents, so it could 
be used in large scale synthesis of O- benzyl hydroxylamine hydrochloride VI. 
 
NH2OH  HCl Me2C=NOH
Me2C=O Me2C=NOBn BnONH2  HCl 
V                                                 VI 
Scheme 3 
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第二章  (2S, 3S)-3-羟基脯氨酸的不对称合成 
 
第一节 文 献 回 顾 
天然氨基酸(2S, 3S)-3-羟基脯氨酸(反-3-羟基-L-脯氨酸)1最初从地中海海
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1992 年，Wistrand 小组对他们 1989 年的工作作了改进 12（图 2.4）。选
用叔丁基二甲基硅基保护 7的羟基，得到化合物 11。然后，在路易斯酸催化
下对 11 进行异丁烯化，以 90％的非对映体过量得到反式异丁烯化产物 12。
再将 12的异丁烯基转化为羧基，最后去保护，完成目标产物(2R, 3R)-3-羟基



































    1998年，Larchevêque等人报道的合成策略 13（图 2.5）和Wistrand在 1989
年报道的合成策略 11相似，都是通过立体选择性地引入反式氰基，再水解的
方式得到反式羧基。Larchevêque 的方法是从天然苹果酸出发，以 45％的产
率先合成(S)-3-羟基吡咯烷酮 13。化合物 13再经羟基保护， DIBAL-KCN体
系进行还原氰基化，立体选择性地得到反式为主的氰化物 14。最后氰基水解，























































   
       14                                               1 
试剂与条件： 
a) CH2=CHCH2NH2, THF, r.t.; b) TBDMSCl, Imidazole, DMF, r.t.; c) DIBAL-H, THF, -35 
to -15oC, KCN, H2O, -10oC to r.t.; d) i) HCl, MeOH, -20oC, ii) Amberlyst 15, MeOH, 65oC; 




映体纯的合成砌块双环化合物 15。然后对化合物 15 的烯键进行不对称环氧
化，紧接着环氧化合物 16 区域选择性开环，得到化合物 17。硼烷还原化合
物 17，得到化合物 18。化合物 18不稳定，所以作者将其转化成叔丁氧羰基
保护的稳定形式。然后氧化羟甲基，得到保护的氨基酸 19，最后去保护得到
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